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(51) Intel.' 
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(86) (22)m»B 
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(85)fflita:$iai0 
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(86)@|Bffl«#^ 
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(87)@e&m«^ 
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(54) [«Mc^*i»] Kje^^^^picjc^fi^^k^ft^^jaiBfefe^^tzjics^w^fbiCcfc^^^^aw^ 



(57) mm^ 

r«ai^jai«F^<bj xttTPctPfttn-6W3»jBE«>'X 

T^AIi. l1?'>r?^;V$>?tD 10X1^2^3(0 1 6 Xli 3 2 
-6 16kHz T?<D 7kHz »«<3!>W^a)«F^>fb&ff 

o^si^&fflu^, ^iua^feji. (6 0) )&^^cr)^ra«« 

(1 0 0) )5^eoA^>i-^A:^J«rSKbfc 
» (1 1 0) {ZcJ:D0lC^5n/t<h:feD^«»cSI«T^ 

^I'j&taiE^n^o Tpcn^m}t (7 0) ic^o^^ti 

»Ht^t>0<. iP^fi,Slt3 2kb/»Ta^TfeO> 2 
4 k b/|J>T#^tC«n. 1 6 k b/»T?F«T^Sfe 




(2) 1 1 -5 0473 

^?aim^'|g-t<^«^'fk^ *L/c/^'- ->* 3 > K^-^^^X yU-M.<D2 ^&.±<0^ f 
•f - '7 ■/ i: , 



(3) i^a^ I 1 -504 733 

^^tzmm m-^^t) Kmr^o 

Km^j:^^^-^-1ti^mKX^X^-^^t^ fi:bo 1 6 k h y^likTX'^^^t-ti>m^ 
(3 -4 kHz) <7)^^i:(/^o7t J: ^ ^^J^?^#'fk{±. Btffl^j^i^iM^^-^ 

%:gt*<7)Mii'Ni. n-^mm^kiitzh-ro :i<r>xo^j:=3'm^pn-^-^<DmtLx 
{i> ^pm^&m<oi$.mKis\.^x^x 0. < ^hfifzi><Dx;$,:b^m'^m^^-^^t. 
^jv^y-^)v:^mr^=^mn'^^t^m^-^m^^r^'^m (celp) ^f-^'^b>&%^o 
6 4k b/#ti.±c7)j£=^j^ ( 0 ~ 2 0 k H z ) ^m^^'itit. m'^^m 

, m^mK±i^<D'^pn^^t$¥'^i^m^j:'ox\^^^^ :i<Dmmii. 



l^mW- 1 1 -5 047 33 



T^;' :/-9--f X) ^-ty Y-T h<DKm\f^ hiM>o -H^K. ^'Mii. T^^^ 

<7)fnJtLT{i. AT&T<7>^ai:^:i---r'f (PAC) ;5iy^I SO MPEG 

^>:/';>'i!^^a7k H z(75wl^flJi^'bo;Am«^^?f-^<k>?>^#«-r^o 7 k H 
J: y) ^\t:hi)^\^\§tiiX^^ . \^-b^iim'^it\^'SL>^tiii^\£y M^- h{i2 0 k H 

^X(D^%M^^^1>y ^ )^^<D^m\z.mhfiX^fzo Atal et a1 \zn 

•t^^m^^^ Re.3 2 5 8 o-^^#M<7)^ i:o ^<DXo^£y ^ n^it-f 
^^m.9a<r>^-^^ii. ^^m^^i'^y )^^<oJ^^Ki^\^>x^fi\%^r}\^^mm•t 



> ^o* T # ^ S d=-^b1- * * y o -b ;^ t ^iBij^^ -^-f b V :^ -r A ^ JIB 



(5) 1 1 -5 04 73 

[^mnm-^^u xht p c ti^nfi^^^m<ommMWJt. i e-s 2 k 
nm'^m<Di<:><omm^£m^\t. m^(o^'MM'^^ crm-tj m^m r*> 



(6) !Rf^¥ 1 1 -504 7 33 

pc^^-f-iui> ^~r^^mi^<D~u^i^(o^\fyy^$mi> m^n. o~4 

k H z (Dm<D^m^M LX (D^}^ y h ^mm^ ^ t-^^X-^ i>) o 4kHzi:7k 
v^J^-^lc^^-r^o 4 k H zl^Xfl k H z<7>j^?SE»«EHi*i-e^^-f-'fk:$tL^c#-^* 

jti^m^p^-^-^<Dm^miim^mtLXii. i s DNxve^iKXfi^-x* 

VD) i}^'^tit^o 



(7) ^mW- 1 1 -504733 

A. ^mfi>m<7)mm 

4 tLT^/^^yo-t ^-y-cT^^^tgti. #-<7)^ffl7'n-t y-if II J: oT^Stt^tL 

m\:.7^-r%mr^%K\±. AT&T DSP l eXfiDSP 3 2Ci:v^o;t«l:-? 
'5rx->'^5' ;v€-^yn-t -7^ (DSP) /N-K'>juT> i^JlTtif^j^l-^^t-^ 
3>^*^T-r^V7 h'>-3^T^|E1ti--2)/^i6<7)im>9^ffl^^'>l (ROM) ^^0=' 
DS P^*^ietii-i>7^:a6<0^>';5^AT^'-by^7(^'; (RAM) ^^-g" t tLT J: 

v^o iwiiftc, m-kmM^mm'&i (vlsd K->^T<7)^is?^ii^?>c/^i3ia 

fflD S Plaint ffi-^^b-^/c:^;^^ A V L S I n^^McMLX X\^^o 

>-/)i^t\i^^ ^7 V- A-if^ Xjia^e 4-9->-/;vtv>-9-9--7':7ix-A-9-^XnMf& 

^mmM^0m^fifz\r^o 2 Om s<7):7^>-AlSH — HI, LPC^^••7P«-^7'^ 
^y^l 0 {i, Al7^^#-^S3d^<b^;^^i^ h^l-M (L S P) 

i<7)J: -j^L S P^^•9p<-^^«^^'^kL^ #>^(0 4 m s <7)-9-7*:7 l-- Alio 



(8) l^m^ 1 1 -504 733 

^<7)-b*aAlJiS^z i r ^Bm-ri)o M^^--;' h 6 0 fi s ^-b-^h z i r =S-^# 

^ ;v^l^ J: oT>,ig;?*Lfc^^T% ffi:t;#-^h d7&^^*^-^^M (M 
SE) 7.n(Dm^^^ i p i;:S^bi5v^2: i^i::^)^ J: 9 '^?I^T-^f'5r*?*i^o 

t *#*o 

-te-e^^-g^ma g^lt^-r&o ^J^:/n-fe -y^M l 0 ti, M t t tcov^T. 

(FFT) 2: v^oi/tJ: ^ '^^J^^I^^mf-rSo ^<^:/ 
D-fe'y^f{4. 3':?<7)M=^^ ;S o T ft^ ^ tt #0 a T-^b/N' - V 

1 3 0 liJ: oTft^^itt*ii/j:^e-;' hiimi9##b a ^-fflv^T. -g-^ t c «:fiT- 
1 6 k b f^^Ki /cj&i/^ \£ y Y \y- V-xt^ 7" n -t -^j" 1 3 0 14 . j^^S^wl* 



(9) 



<l^mW- 1 1 -504733 



(0-4 kHz) (DT^^6^i^<D^}^y h^iUJg^o ^(^m^. mm-i^^^^y''^ 

■ty^l 4 Oi)K mm'i&^^t^ (4 ~ 8 k H z) rtT'^l^^^^^ge iti<^ 
fz-k^m^^m^^-^ q t c ^^^■ti>o 2 4X»i3 2 k b t v^o J: V) ^ 

mmasm^j:}£y h <0^&Ki^m LX± < \f y h L'Srv^tg'l^^^^o 

^mi^^^^^'o-ky^ 1 4 Ofi#»i. \£y h < LJarVM ~ 8 k 
H z^Mrt(7>^?S^^^aiL. igj;&^m^-^fft;^v^T^Sfi<ll::^?>it2> fdt' 

t 5i^'^/ct5$tt^o i<^<t ^> ^W^^y ^ I 6 0 (i. q t t ^;5>ilLT, » 
"^it^iiifzmi&m^e t ^#&o An»?|l 7 Oti, ^n-y^ 8 0 l*I<D f-^ fflij 
If .t ^ dh (i^LfiLPC ^iBOa^ d<?) tf ^7 -f-^SH^N*- ->* a > 

-e*^) Ic^LT e t «rl)D^-r^o fe^t LT#^tL;t#-f-d t ^i^ LPC^iBiJ 
^^^d<7)«^'^k^^tt7^:^^^-->'^ >-C*l>o diifi. -fe'n A^Jtv^-^n-b 5 0 

L PC^M^^*7P« (ID . n•.yf•^«lJ||/^•vp<-^ (IP:5lt^IT) 
^ mmmi^^ii' (I G) ^lC/«^<k^i^#^ (IC) ^ m^^-t ::i - h'y-y 
^li. 1 8 OKX-dX i-^<oi£y h :^ h - J^I^K^Mit^ fi. 

■^^y^)v±x^^-^^txiim^^^o f- ^ > fi , 4s^f-^>^;i'. 3 1; 

v7.f-A (^Jx.tfc D-R OM) . a^p^^u (^njx.jfx'f ;^^^*';) 



(10) <^m^ 1 1 -5 04 73 3 

li^ a- vyy^^miL, IP. IT. I GJ^v^i c^^^t^r^o ^y'f-^-^ 

^ o -fU^^'Bi y^feT y 2 1 0 Ji. ^^iBOf? ^ ^ T V 

2 0 7(>^h2 5 5 t-efi^ «^'fk^*LfcLPCa^#-^d t ^-fefi&i-^s-c < , HI 

f d t ^^fifc-rSo vn<^#-^tiL PC'&B£'7'f ^WiJ' 2 6 5iH^MT^^-thfi. ^ 
. Cl<7)-7'f ^WiJ' 2 7 0 {i**l-fi«)^.i§^§^m*#^#-^f s t ^^fig-r^o 

:$:«jnp§;^--7'«^'(biiMiftLTv^;i>;6^ ai;t;^^t^M1-^?*:^*i. m)i^-y°m 

^^'fb<?>'b<^)Hiav^o Cl<^T7*n--?-<7)j|t#{i Lefebvre et al., [^m^'^'ftm 



(U) 1 1 -504 73 

m (TCX) ^m^^tz&mm^-r^ :^m^(DM^uM^^-^'{tj > Proc.IEEE Inte 
rnational Conf Acoustics^ Speech. Signal Processing^ 1 9 9 4 , pp. I 

-1 93~I-1 96l^J:>9TC X^?-^||<7)4'-efflv» ^ ^Lt^c T 7*0 -^icIRT v-» 

B. n-^^^m^m 

1. LPC^^*>f:5lO'?-PJ 

tLTv^^o yn-t 1 0 li. ^.^^tt;!5.?/geffl597'n-t -y+J- 3 1 0 : V 
}l-^m'itRlf&m^mE-:fX3-{r 'y^ 3 1 5 ; l^-^ > V > - iT- tf n 
-t-;' -9-3 2 0 ; ^:^i|ilJ!i;5I-/n-fe-;'-if 3 25;LPC-LS Pmmy^ty^ 3 
3 OSt'^L P C^N*'7->?>^i5' h ;i^7'n-tr 3 3 5 ; L S Pi^^'fkllS 4 0 ; L 
S P V-T^-f >i5^-7'o-b^7-if3 4 5 : L S PffiMya-b'7-ij- 3 5 o;S?^L S P- 
L P C^J^7'n-fe -^/-ij- 3 5 5 ^-^i/o 

^.3&^tt:so=~^Mia:/n-t 3 1 oti, LP cm».^^y^-t>^^mttb-ri> 
o 7'D-t-7-9-3 1 o{i. ^.Tx-d^^-t^my) LP cmm^^<Dmfn^fii>Mt 

'5r-& ieffira^lfcr ^ 2 0 m s ^tC-|p|<55|^*<7)|riBT^^^-rs o Rabiner L.R 
et al.^ 'b^'B-^o^t^v ^ ^I'^SsSn Prentice-Hall^ Inc. Engl ewraod Cliffs^ 
New Jersey, 1973 (Rabiner et al.) ^^m<7):i to LPC:7^-a-9-h'X 
fi2 0ms (Xn. 1 6 k H z<7)-9->yi; hT3 2 OO^^-y-^-ZJU-) 

■e*;5>o #'«'<^2 0ms:7lx--Af±^it,lc, #>5r 4ms (X»i6 4 > :7*;P) (7> 

■e. 3^=fT7 1^- A<??#^^<7) 4ms W-fV V-J^\z^y^ 'J *L-& 24ms 

fiJffl$*L:i,o y^.'^i^ h ;i'^yt'fl:^tT (SST) ^z/a$|l^^lE*^^lT(i^ lpc^S 



(12) 1 1 - 504 73 3 

o ^^^^l5:&&-e{ij§^0'bO-r^S S ST (Tohkura Y et al., fPARC 
0R'^Pmm-^^Ki$\f:h7.^^h }l'W'mmm^ I E E E Trans, Acoust, 
S 

peech Signal Ptx>cessing , ASSP-26 1589-596, 1978^12 
^ (Tohkura et al.) ) KiiiiK 4 0 E z <DU^i^^-^<^^'^ ^^^<^^^^& 

m». (pd f) KMm-r^i}K if^i^ry^K. nn^fitz^^m^^ru^ 

V)<Dii(DX-$>^ (Chen J-H. T 1 6 k b i t /#^-e<?)ji5^'S:<&jlMC E L P 
^p^-^-^j , Proc IEEE, Global Comm. Contf. pp. 1237-1241 
, Dallas, TX, 1 9 8 9^11^) &il^^liE«> -If n - 9 i SffiK'^^ ( 

'ftj:\^t^:[-^)V^~M) ^0-001 %/ittl§:^^-*«.o 

>'^^IelJ^7'n-fc -7-9- 3 2 0 ^ (7)7'o -b >;/ -if 3 2 0 fi. iJEJ^co^fBT- 

i = l, 2, •". 1 6 i:iov^T<7) 1 6<75L PC#IS:ai (L P C^il!l^^:7 ^ ;w 
2 0 <!0:?>cit{± 1 6 -e^)^) ^r^JiKi--&o 

=^l*i|isl)5:5g7'a-b'y9- 3 2 5 fi. ? «b^^#-f-*##»t<7)/c:«6^'%'<7) a * gi 
tV^-^'^^^^C^ g = 0-9 9 4 -e^^) o ^tL{±, 3 0Hz 

<^^J*tsMt^Mf&-r* (Tohkura et al.) 

Z.<OS~0^J:^i^^^tfl,WL<O'ik. hY>C^m^mmt. tJ&5^<7)^^-eL PC-L S 
P^J^7'n-ty^3 3 0 J: >5 ^;^^i5^ h (L S P) %m^^^^^i>o So 
ong. F.K etal., y )vn (LSP) 'Biiy^PT- ^ ]£m\ Proc^ 

E E E Int. Conf Acoust. Speech, Signal Processing , ppl-10-1-1- 
1 0-4.1 984^3>^ (Soong et al)„ ^^m.^fltz\^^o ?5:;fei<7):fci^{ii ^ 

X^xnhififzh S P#3^>^«^^bi-&>ti6<7)L S Pfi^^k|^3 4 
OHJ: 'J-^if h^ua^-fb (VQ) -h^^^^^^o 7'D-b<7^f 2 4 0 1' i >9^Uffl^ 

LT-^^tL^, Paliwal, K K et al., \ 2 A \£ y Y l^- ^X<D\. ¥ C 



(13) 1 1 -50473 

- ^ <D^^^(0^\y^^^ h;H:^-^l::J , Proc. IEEE Conf Acoust 

. Speech^ Signal Processing pp661~664, Toronto Canada^ 19 9 
1 5 ^ (Paliwal et al)(7)4.-e^^^ tlTi^^^lS-fflV QlclimLTv^^o i 6 
^ycLSP-<ii' iS:mm.m^^ii^hMmLX2, 2, 2, 2, 2, 3, 3 

^^it. 7 li'-;' h Jc»^>fk;?ti-i> (T ^5*> 1 2 8 <7) n - K-^i^ h ;K7) V Q - 
K-r-y^;^ ^fflv^T) o LT. #>^'g^i 7 \f y h<D7<:>(Da- Y^yy i^^m I 
L (1) ~IL {7) m\-^'LP C^^y ^-d^m=f'itK^\i^X \ yV 

■fu-ty^ 3 4 0 (i, Paliwal et altcfSiE? tlT v^^ii I9 , '^^(DM^^if 

^fifz^i^~mMM (WMSE) x>-r^w\&^m\y^x. VQs- K^^ ^^-ilt 

X^<D^$^^^fT-t:bo L P C^^'7-:5?.^^ h^l^T'n-fe 3 3 5 ti, ^:(7)WM 

i$.m^n.^:j~ vyy ^ii. mmi^m^mi^i5^^xm^(o'i^t^(Da- vyy 

im^^^tLxiifzh-t'^m-m'^^o z<Dn<Di^^. m'^^\^<^LP 
m^^t^iitzL s p^ma. ^y\^--i»<Dmk<D^yy'^-^nx^m^fi:h 

o itLf><7)L S P%Wit%fry \y~2^<Dmk<D^yy v-A>^^t,<7)L s P#^<7) 
M<^»^ilH^i^ '^^m^. L S PMM:?'n-t 3 5 0 l:: J: ^ •m^Ji<r> A ^ey^ 
•:ryv-J>s(r>fzib<o\.SP%^^m.^-t:i>fz}iy\,^mff^^^o ^<ot^. MM? 
*tS^>fk$n;t L S P^mt. '^^(D^nXh S P - L PC^I^yo-b y-f?- 3 5 



(14) 1^^^ 1 1 -504 73 3 

2. ttr^y^}^^' 

^W^y -f ;i^^#l^>^n-b 3 0 ti, LP C^iffilMSJcT l^-f a <7):S4iO(7> 3 o 

= 0, 1, 2 i: LT. #^Cj ^^!S< uyu y y y - V- ^ yMmm^k^ 

-T'Srfc*,, j #i<7)#^CjtiCj (0 -7) ^T-ttm?itS) o •T'D-t y-9- 

3 0Ji|WI^t::. 1 6 :?kil:;feL P C ^ifflf^#3^T V-f a <7)ml^i|im§i'b*ff-r2,*« 
. :l (Dm^^WLit 0 'SX-i>^o :iKh<^2<:><OwitmWM^fifz^Uy^)^^ 

4 0 >6^#^n^o SWi-y^ ;i'^#^T i^-f a w c li^ W.^'B<o i 8:^^:7 ^ ;u 
^*#-i.'<<. ±i&<7)2o<7>^Mi|iiJM^tL/il^(&T^-f (2:^:5.0^16:^) ^ 



(15) 1 1 -504733 

^Sif^fifz'^p^^ ^;^ s w:i^^> z i r ^-^^-f&o LX'^hUfz^^ h 

^I't p{i. gfl;v-yi: y^^ilij<7)/>:a6^^fi<j^iJ' h;v-C^)i>o 

11 7 i^iiij n i3 T . ? nm-^^ am ^ tL ^ 'ii^^ (7)^, ^ /N" 9 ^ - ^ CO 
a. 

d®<?)*il#t^^5 .3 2 7 .6 2 0-t<7>4'T'^a?&?il/c3s!l^<7>mv^2|£|5af^il^S 

> tL;^>o ya-b 7 0 it. mi*i|ii^r*^7 0 0 H z Hf!lKi-^^< 3^^^ 

n^&ity L P C^^^iiii?-*. ^^KiS:ity ^ {htKT) s : l(D 

xv^ - V 3 ^^^^tT^o A(7):tt^<7) 3o<7)-tJ-r-7 V-- 

</^'5r</^#-f-|il^l*I<^) 2 4 - 2 7 2-9->:7';K^)3'-f A v^/l^Mt&l"^ 3~3 4<75^ 

. 5 m s ~ 1 7 m s Jfe^/i^Xli t° 7 f-j§?gticT-v^ 9i:59Hz~667Hz "Csb 

+BR€#^<7)#45DC0^^ v^t:-i5'7&«fi35jgiJ$tl*o C:tt;&^^lg:(7)|i^^T-*;i>o 
^^mm^V-"^ h<T^n^%m^^'^n-t^tz)f^. t -4*>f> t + 4 <7)$SHf*lT-|| 



(16) 1 1 -5 04 733 

hfi^M^li2 72-24 + 1 = 249 Lji^JSrv* ^ 2: }^ y ^mM'^:U*^^f^ 

oL:5^{5S?*^''S:V>o -/n-tr 7 0 {i. j^iT<7)^^T#'«' <^-9- "7*7 l^- A o 

d IKD^^RV'. (3) 11«>€#t p ic:ttti5v^5^'^-e:-e^^ h d<0^figT-*^ 

o 

:fa-b'y^f 8 0^i^ L P C^lBim^d<^fi:^^b/^-->* a > t <%^'5rt- Cl i:<?)-e^ 
o(7>^^ h ;i/fi-?-tL-F*L, d t 1^- A J: 19 t k p i - 1 , kpiJlU="kp 



(17) mmW^ 1 1 -504 733 

^ii^^My ^ (#3^T l^-f a w c ^#9 ) KX^XS^i-^KhM 

m^^o^AK. :/n-b .>'^?- 8 0 {±> 3\^^y^^nm^ yy<D6 Acom^-t :/ h h 
11, h2i, b3j(j = l, 2, -6 4) K^y ^ $-iiLTtlil^L> 0-f <^ 

lltp-Z bikyill' 

i = 1 

^<Dd^ ^ z^commit. iixmi^m^^fix^*). ^mii^pfms .327.520-^ 

(7)i>-f <^»i?iiJg=lr*/M^-rs t*s2 o(7) 9:§k5c^^ h }l^<ommM^Mi^^^•r 
i>^tt m^x-^& t d t i:56«-e^ -5>o :L*ih<D9^7t^^ ^ ;k7) 

h;v<7)<%«.H'fi5t#LT»/^^^ i:>6^^,^ ^<7)ct 9 h ^wcTjnrggtifi 6 4 Lsd^'Sr < 

3- K-7',y iJ'^^{l^(/^T{±. yi, y 7 , ^It/ y 3 9 :^7cffi^^ h 

•7 A <7)^jli) CO 6 tf > h<7)jg;^ I T (m) T-3(c:9-e^ # ^ - ^ 1*1 1:: fi 5 
o<^-ij--;r7 2^i)m^-fi>:Lbii^h. ±X<r>^-yy I'- A {cfflv^ f>*L^ 3 
-^^ -f^%io^fz}bV^\t. 1 7 U-- A ICO ti-g-ft 3 0 h*«fflu^^ti;2> 



(18) i^^^ 1 1 -5 04 73 3 

3 

d h = S b ik X i 
1 = I 

3 

h d = 2 b Ik y i 

i^W^^ t t \t. ^tfel^-^'fkTT'n-f-^-ffli/^T, 1 0 0 - 1 5 

^ 6 4 -9->'7';HC-fe*n/N''y KL. :^i::> ife^^i: LT||^*l;t 6 4:^76^^^^ h Jl^K 
o\/^T 6 4 5K-f > b F FT^S-^^rt-^o ^^K^iflii. 0 ~ 8 k H z <7)ja-S[^$6ffl 



(19) I^^W- 1 1 -504 73 

yU-J^\H<D6 4^^yt^i7h)^^Mi^-r^o 6 4 -9- > y (Xfi 4 m s ) ty^^o 

<K0mtLXP^^^fiX\f>^ 3ayant N et al., [ Am<D^%'^r)\^KM^ 
< -t-^BE^J Proc. IEEE ppl385~1422. 1993^10^ ^#BB 

<DZ.to M^})<7) 3 3 (D^^FFT^^CO^^ ir^K. ma g^^ V )l'\^<Dnm-r 
SS^l^J: ^mn^^^o ^Wtt LX^hfifzJEM'ft^iifzFFT^^^^ h 
(i, 3'0<r>mm.m.^M. 't^j:ioio (1) M^<D6-:^<DlEmt^fltzFFTm^ 

Hf^h^^iS^m-^^m^it (-r^=b*, 0~ 1 2 5 0 Hz). (2) :^<D 1 0'(@<7)jE^ 
^t^^fzFFT^m^h^^^m'/^^^m (1500~3750Hz) :!3:0^~ (3 
) a 19 (7) 1 7<DiEmt^flfzFFT%m^h^^m'i^^^M (4000-800 
0 H z) K^^^tL^o 

m^m-d^hWLn^ ii^o Lxnhfi^i>\-^)\^m^^fifz^i^xfnw&w<o 
m5^m\^^^^xm^<o—mt^^tz\^-^ vr xm.k^ ^j^it^tt^ta- k 
j§ '&mi mm \r^\^. \y^)\^m^^iifz^:sLifm>m m.mi m<Dm^it^^ 
o ^Ai^. 3 ^(om^it^fi fznmmii:^xM^ (dB) mita-^hmmmi^^^ 

^^il^o ^<Dt^. 3 3<DJEm.it^flfzFFTmm (J^:^±T♦f^j$L7tt:fe^)m 
a gKX-oXmM'it^ it fzii<D) <7)#^{i, ^hi^. F FT#^^^^^j§'^^^ 

i^o^j^v-r s « ^<b ^ *t Tt: ij mi^x-Dxmn^ifi.i>o ^ (ojEmtm 2 <7>m 

. 0~8000Hz 3 3 (D^m^^^tsM^^&iiilEn 
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mm^Mmm<Dfzsb<D5 h<^fij#3- vy^y^mmi g (m. d 

^RV^Mm'^^Mmm(Ofzi^(D 7 e-y h rr- Kr^^iJ^J^tl I G (m, 2) 

-A^Tt 19 6 0 h<Di^y h V- hT't^-^-fb^tt^o c:tLf><7) e o tf y > Ji. 

*Lf> 6 0 <?)fij#tf h {i. L S P<7)7t:«?><7) 4 9 If y h> .y f^JaM<7);t «!><7> 8 tf 

■7 h^S-t^'t: -7 ■f<Dtztb<r) 3 0 e 7 h <k^H. -^t-f Fit L> 

ftti l-7^-A$>/cl949 + 8 + 30 + 60==147t:yhi:^^o 

c . e h ;^ h 1; - A 

±i^<7)i®>9> LPC/N*9p(-i5'$'^^-^'fk-r^fcie>ti4 9 h / -7 ^ - a t:)^*!) 

*g»^tL. 3--^ y-f\Ly^=^m^<Dtzit)\zd,+ (6x5) =3?>\£yV/yV~ 
^ii^MUhiX. M^<OtzibK (5 + 7) y. b = & 0 \£ y V / y V~ M.ii^M^hfi 
fzo tJ&oT. ■9-'f Klflgli* h<^^mmi 2 Oms<Dyl^~A^/z »9 4 9 + 3 8 
+ 6 0 = 1 4 7 e.y hoj y) 4 m ^(D'^fy V-J^t6tz »9 *3 J: -f- 3 0 t* '7 h-C^) 
So ^^-^^Ji. 16, 2 4:SO='3 2 k b/|3?tv^9 3o<?)M'5r^ U-- h<7>l o-C 
-fi^ffl^tL^S J: 9o 1 6 k H z <7)^f >y; h-e, ^tl^3o<7)^ 

fi<Jl---h<4> 1, 1 • 5;S.?^2 tf y h/-i?->-7';i^Xfi 6 4 . 9 6 ;5lt>' 1 2 8 

h/-9-y7 i^-Ajc^ti-etL^jg-r^o Y'^m.<r>fzibv^m\^^h^^ 3 0 e ^ 

'<<^oTV^-2> If h(^)|^{i. -en-etil 6, 2 4;S.y'3 2 k b/#<7)30(7)P 
- h tCo(/^T 3 4 , 6 6:?^?/9 8 e-y h^-y-y^ 1^- AT-^-5.o 
d . iiiS e y h »9 
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Tobias 3.V ed.^ -r }l^fB%Msm<DMW . Academic Press New York 
j^Xf London,! 9 7 0 ^0m<O^ to mUK. :L:iKi)fc7!)^t^^Kmx^^tlX 
v>^56^<7) J: 9 LT|*J-^;2i*LTv>^Schroeder, M.R.et al. [Am<D:^(D 

oust. Soc. /\mer 66 : 1647-1652, 1979^12^ (Schroeder et 

cP«3t^#f tiTt 3 3<?>jE^^k?tL/t:^|^#^<7)#>5'^*^'fk-r^/.:a?>{cv^< 035^ 
b a ^S-^B£i-^o mtf y fi-y-y^ V-AH 1 tat* o^^T-Ti) C: t :6«T' 

^ib^h^k^^ii^o L p c;^^i^ 2 4mB<DLPcmm^^Pix-<DXtfm 

h )V^^U<o^j5:Ut^^-r^ti}^-c^&o L P C J^^t? h ;^^4^ «^ 
-fb^tl/^L PC«^lc^o-v^T*jg;?*t:&o Mi^'ft^ flfzL P Cmmi. LPC 

OlcMLT. L PC^N"7^ -^yn-fe .y-9- I 0 J: o T^^^i n-2>o «^^b^^*L 
TtL PC y-f ;i'i5'«^a {4. 4 *V > h F F T J: o T^JJ^? 

^ii. 6 4 *V :^ h F F TO^?fe^^fl?t^^:'fcoL P C/N'V-^^^iJ' h ;PT'*;6 

o 

;5>rt < LTrt-g-?tLTV^;5,*gI#fi^^5. 3 14, 4 5 7-t<^4'(C|E 
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t^. 700~800Hz <7)M-C^ 1 5 d B tX-i^i^L. JS^S^l^lR):*^^ 
T^Pt-Mi^^L, 8 0 0 0 H z-C<D 6 d B t -CMi!'"i--2) o 

M^&i-^o Schroeder et al.<^^^ (5) {i, iS^gE^j^JKXfiBaW 

r^'?;Vi^J j§«RJKli 6 4 h F FT<7>:S^<7)3 S^ScT^jg^gEl^ 0 
Hz, 2 5 0 Hz, 5 0 0 H z , — 8 0 0 0 H z) til) ^1 tji^fjit&f 2) 

o "^f^V-. LT^iibtL/t3 3<7)^^*~^'ffi<0:§■>5r^COV^T. Schroeder et a1 

<75^^ (5) ^ffl«/>T^tLib<75 3 scT^^N'-^-fii-r, n^i^-t^^K'ti^^wm.ifi^y'f 

^^^Ll^v^-fit^tm-rs/c*?). 3 3<7)JK*^»9lll^<?>#>^l^ti> M^^tifcLPC 

yiim^xh^x\'^-^£\^^M^^^^^^x. n&'-f^^ti'^Pit-^'otiky). n-^it 
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>^'L^\^^'mj^tf Schroeder et a1 <7)fPxm'^<D:k^ ^mfn:f5m<0^^it^ 
n.fc^^-'J 3 6 4 *V y h<7)F FT<?53 3 ^JS^El^^Tj^g-^ K^Hi, 

?it-i>o t-f:g|Otc. Tobias </) Scharf <7);$:<7)^<7)g 1 tc^J^? it/clSj^wM 
Schroeder et al (O^^ (3) (0'p(Dmd f /d x<?)J5M-C^^o 3 3 

Li=Bi (CNi-Mi)/Cn- (Si/Ni) ')) 

^oj§^fe^^:n*3^t^$l^/^•'7-{i^ JEM^ft^ fifz F F T m^it-f ^ fz 
i6VQ=f- K7''7^'<7)|S:it4'JC#<btifc€-^$|^Jt (SNR) yb^hB^^K^^ 

m^fi^o :^t^> m.0{^fitzm'^<o:k^^TU-(7!>^hMizmi!)^m!S^}^fi. io(7) 

h-^^t^^f^^fii> t xm.< o 

3 2:5lt/2 4 k b/f3?<7)TP C^^■^S^^^•o^/^T^i. 3 3 <7)J^^£l^<7)#>5r;i)^ 
/Sfef^y <^MH tf-;/ h^^S-r^i i:)*^-r^So 1 6kb/#<^T 

P C^-^SIlcov»T(i. ^f 0 ~ 4 k n z (Omi^^mmc^^i^M LX }£ y h 
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J: 5$-<LT. TPC^-^Ufi, ^<7) J: -9 e h iflM If ^R^- 

^ o 

e. m^^^<om^it 

1 2 0 fi, e-y hi!lig»)'B^b a ^-fflV^T t c \^K^tiifz 
^:*C^t±4 T^^^.o 2^g;6^^ 1 6#i^-e<?)FFT«^lcov^T{i, 

T#sfcjiov^T{4. 2o<?)^^g-r^F FT-^^cD^sy^ifi^^s-^i^^i^s^^-fb-r 

'^■^■ri>o M^&i-^m a g|g#S.y'm-tsi^?^?^«iiK<^)»^^b^ 
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^JK^tL, 1 4 0 4 ~ 8 k H z <D^m^-^^-t^o ^ tL=$-tT=& 9 ml 

imtj'^rj^M^^tmmm^^-iry^ i 3 ont-rm 1 4 ~ 7 k h z 

Mf*l<7)j^'igc3^i::ov>T. L P C^^'7~>^^:?' h ;V' t -7;^ ^ > L ^ Wit<7)W<7)Jt 
^Xf±#-^--7>J>#>i5'L§V^^Jt (SMR) =^tmt-So 17#0~2 9#§ 
<7)FFT«^ (4~ 7 k H z) fi. 7 > "CJ^^^ffiSO^S M R J: oTWtP 
^tLTi/^^^feM'fit'^fflV^T'g-^^ tL^o SMR > 5 d B-e^)^jg-i&^JCo»/^TJi 

o SMR^ 5 d B-e^>:i>;g^StS{ctcov^Tfi, ^M<iS»i, ^m^^^i^<7)m^it^ 
flfznmmX «9 2 d BT-C^)^o 3 O^gjS-^ 3 3 # i <7) F E T^Sctlov^T 
»i> #gM1!tJi. ;^ii^S?^^J^<7)«:?-'fb?tL/^|^3^^iJ#J: «34>2dB~30dBt 

3 2k b 2 4 k b/#<7)^^-^t|lio^^T{i. IfiiE ? tiT v^-2>ii »J . 
^Sit¥i«^#l^ov>T, Vmm^'i)^^^7^iX^o L^^L'5:>6^«b. 4~8kH 

j||^J^7*n-fe 1 5 Oti^ ^-9-'fX<03 Sg^-^iJ' h^Uq t c ICioT^fc 
6 4 ^^^^^iJ' ^;^Hov^TiiF FT^*fir-r-?.o ^<7)IS:lli: LT. ^ 

■v-^^^ti^'^ V;vq t t *s#^n^o 

^'bo^-t*D-7 ;i':J'-e^^3S6S?^"7 -f 1 6 0 ^i^ tBi^j^iJ^ h -'i' e t =^^^6 

-r*-^< h.«^q t t ^^)ii-r*o ^<^i:^^ iJD^t? 1 7 0 fi d h e t IdJo 
^LT^ ft^'fk^n/cL P C^iWJS^d t ^#So ^<^d t h;ni:^i;> K 
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)V~-zf\^y^i^y -/m^'itllfR UP fe* y f-^SlJ^ 8 0 <^ + <^ f*l gBieiS^N' r ^ M 

>9 ^&^-r-i> '(iCT)) co^sSc-e^^o x-^^vf--:^!^^-^ 2 0 0 ti> L P C^^•^^ - 
^^-^§§2 1 5l^MLT7o<7)L SP3 - hyy^^mi L (1) ~ I L (7) 
'Srtt^&L, ^<^m-ttUi. 1 Si^i^'fk^ti^srL S P#Sfc?r#^/c*7 0(7>L S 
PVQa~}^':fy^i(t^h-r~y)i'(D)i^y^Ty:fi:^^7-t^o :i<Dt^. LPC 

- 9^^^^2 1 5 (i> m 3 (Oyn -7 i> 3 4 5 , 3 5 o:5tt/3 5 5 tlWlCV 
-T^-f ^yif. MH^IU=L S P-L PC#^^M^^V"- V3 ^'^^^f-r^o 

tm^ti^t L PC#^T V-f a-Cs Jg;b^-r;i'*^<b^$im7'n-fyij-2 2 0 
\t. T P CiTf-f-tlrt'^T'n-fe ^-^- 1 3 0 t I^C^fB-C^ <7)F F T^l^lio*/^ 
T (ST-'fk^tL/cL P C^N*9^ - ^'ti^o'v^T) e-;/ =^]3t5E-?-^ (Hi 

.yij- 2 3 0 'b^ T P C^3^-tll<7>'+'T'^*i-rn^j£1-^ 7° n -t -7 3 o:5l 
Xfl 0 0<^^7'';*T-^;|>o yn-fe-;/-9-2 3 0<i. ^3Ji#M-^fl 2 3 5 
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MM-Lm^iii>o 3-^<Dm^'it^nfznmmii-^x. (dB) mi^y^^ 
h^^mi^tx-mm^ti^o 3<^<7)m^^t^fifzmmm<D^^ii. nm-r^m 

> ^^K. K^i^^-f ^v^MM^j&^Tv-f ma g(o^(Dnji^-f^mmx-^ 

c -e$)&o 

^Jl'i^l^-^B&T/n-t •i'-t^ 2 4 0. m^^-fu^v"^ 2 4 5 ;S O^i^ft^^ :7 ^ ^ 
2 5 0(±> C:i-C^>T PC^^S^l*l<7)MlS-r^7'n>y iJ' ( 1 4 0, 1 5 0;Riy^l 

-r-g> -7 iJ' 7 0 rt-Ctf 'fc^^ti^tOt iBlD^fi-Cft^feDcT) 2 Oc7)-9-'7'-7 1--- A<7)7t 

1, xr, :^J/x , ^Jftaii-^o (ittt, 3 h ;KS^tl-pn. d t <7)^^ 

^-Aj:>9'bkpi-1, kpi ISilfk p i + 1 -9" > ^JUfitt-^-v^) o 
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3 

d h = S b IK X t 

;i'i5' 2 6 0 ti. ITU-T G ■ 7 2 8 <^«2pfi9 1 6 k b /I3?<^ 
2 b IV 

1=1 

^X^KO -1 5 xii^j: < 0 .4 -c^-i) i t . n^>-5>o :i<r>mpit^ y V ^ ~ 9 is^ 
0 .5*Tp|T'^)*ii-&. ^m^^^^-^i-'-v 3 m:tJ^i5^ h ;^ f d t 

{iA:t)^i5' h;i/d t hWi—X^^^ -f ^-y-^- ;J';i^O • 5 a±-C$) 

L P C-^^^ 2 6 5 ti. *2|feW'i L P C 7^ i-'arto*>«d^^b? tl 

fcLPC#3^TVW a^Wd^W^Umi^y ^ J^^X^^o ^fiii. f d t * 

®s8f^a-7 w ^I'iJ' 2 7 o<7)4'^iiii?-^f>tLT, ]g*^fi<jT p cm-tsm 

;^^^>g-f- f s t i:^^-r=t>o z.z.xi>x. ^(Dmrn^ikWy 4 2 7 o g 

i&$im^^j6^'^tL>rtL. G -7 2 8 ici3»t& 0 • 7 5, 0 • 6 5 0 • 1 5 d 
MM-efi'i<, 0-7. 0 '5 5Rifo ■ 4X^^o m2K—^A:;^^^ h }\^mW} 
miMy 4 )^9<r>U^ii. y u~ J^mx'^yy')vmKmMm^Ki>o i^tT> 
y U-M,mWi^i^if^yfMm^±i^^m-t^. m^i^ -dX t ^j: i, 
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